The larval sinking phenomenon is a cause of mortality due to injuries to body parts and the occurrence of bacterial disease among swarming larvae at the bottom of a rearing tank during larval culture of the Japanese spiny lobster Panulirus japonicus. As a basis for developing control measures for larval behavior in tanks to improve survival, we investigated phototactic traits of stage I X phyllosoma larvae under diŠerent light intensities (6 levels, 0.0031 mmol m -2 s -1 to 310 mmol m -2 s -1 in 10 increments) and wavelengths (14 levels, 400 660 nm in 20-nm increments) under laboratory conditions. The controls were tested in the dark. Phototactic behavior of phyllosoma larvae changed with growth and diŠered under the diŠerent light intensities and wavelengths. Overall, positive and negative phototaxis were recorded at high light intensities (31 and 310 mmol m -2 s -1 ) and at low light intensities (0.0031 and 0.031 mmol m -2 s -1 ), respectively. Early larvae showed positive phototactic behavior over a broad spectrum of 400 620 nm, and in larvae after the middle stage, positive phototaxis was observed at ＜500 nm. Additionally, stage VI larvae showed speciˆc behavior: they had negative phototaxis over a broad spectrum of 420 620 nm. 
The larval sinking phenomenon is a cause of mortality due to injuries to body parts and the occurrence of bacterial disease among swarming larvae at the bottom of a rearing tank during larval culture of the Japanese spiny lobster Panulirus japonicus. As a basis for developing control measures for larval behavior in tanks to improve survival, we investigated phototactic traits of stage I X phyllosoma larvae under diŠerent light intensities (6 levels, 0.0031 mmol m -2 s -1 to 310 mmol m -2 s -1 in 10 increments) and wavelengths (14 levels, 400 660 nm in 20-nm increments) under laboratory conditions. The controls were tested in the dark. Phototactic behavior of phyllosoma larvae changed with growth and diŠered under the diŠerent light intensities and wavelengths. Overall, positive and negative phototaxis were recorded at high light intensities (31 and 310 mmol m -2 s -1 ) and at low light intensities (0.0031 and 0.031 mmol m -2 s -1 ), respectively. Early larvae showed positive phototactic behavior over a broad spectrum of 400 620 nm, and in larvae after the middle stage, positive phototaxis was observed at ＜500 nm. Additionally, stage VI larvae showed speciˆc behavior: they had negative phototaxis over a broad spectrum of 420 620 nm. Data: mean±standard deviation. The staging of phyllosoma larvae was based on Matsuda. 7) Larvae from group 1 (stages I IV) and group 2 (stages VI X) were used for the light intensity experiment, and larvae from group 2 (stages I X) were used for the light wavelength experiment. Fig. 1 Proportion of phyllosoma larvae of the Japanese spiny lobster Panulirus japonicus observed within the respective sections of the horizontal test chamber under the dark condition in the light intensity experiment (a) and the light wavelength experiment (b). The test chamber was marked with 10-cm intervals on the bottom and the sections were numbered 1 to 6 and -1 to -6 from the center of the chamber where the larvae wereˆrst placed. Light was directed from the side of section 6 under the light condition. The proportion of larvae was calculated using the overall data from all the larval stages, using the equation: (number of larvae found in the designated section)/(number of larvae used for all experiments). Data were analyzed using a generalized linear mixed-eŠects model. 
